SOME of you may feel that you have already heard enough about otosclerosis during recent months. It is true that in June this Section discussed progressive middle-ear deafness and that in July our Section of the British Medical Association, at Edinburgh, dealt with the subject of otosclerosis. If, then, I plead for a national investigation, you may think that to me this disease is a sort of " King Charles' Head "-and you are right. The task of elucidating the problem of otosclerosis is a very difficult one. If the matter is taken up it would be useless for otologists to work alone. We shall need the co-operation of other branches of the medical profession, and I have no doubt that we shall secure it.
It was not very long ago that some of us failed to diagnose the disease. When I began the study of otology in 1904 and 1905, I spent many useless hours at the hospital in testing the tuning-fork reactions and the hearing distance of patientsmostly young women-who were supposed to be suffering from chronic catarrhal otitis media. After the tests had been made the Eustachian catheter was passed, and the middle ear inflated. The hearing was then tested once more; almost invariably no improvement was found. This went on two or three times a week, till at last we realized that otosclerosis was not a rare but a common disease. In the earliest reports of the Ear and Throat Department of the Royal Infirmary, Edinburgh (1908) (1909) , only two or three cases each year were diagnosed as otosclerosis, whereas fifty-eight cases were so classified in 1922, and this number has been maintained. In private practice I find that otosclerosis is even more common than this figure would indicate. About 10 per cent. of my private patients suffer from the disease, a figure which supports the statistics of Shambaugh and of Nager.
If otoselerosis only affected people in old age, or even in later middle life, the matter would not be so serious; but most of the cases are in young people. It is the " hard of hearing " typists, shop assistants, or students, having their own way to make in life, that arouse our keenest sympathy. A great loss of national efficiency is due to this disease.
(I) FACTS GENERALLY ADMITTED ABOUT OTOSCLEROSIS.
(1) If a patient suffering from chronic progressive deafness has normal tympanic membranes and patent Eustachian tubes, and if functional examination elicits the well-known Bezold's triad, the case is one of otosclerosis. Fraser: A National lnvestigation of Otosclerosis (2) The disease affects young people, beginning very often about puberty or even before, and causes progressive deafness usually accompanied by noises in the ear.
(3) Females are affected more frequently than males, the proportion being about three to one.
(4) At least 50 per cent. of cases give a history of deafness in the family. (5) On microscopic examination we find in the early stages an area or areas of vascular spongy bone in the labyrinth capsule, usually in the anterior margin of the oval window, while in the later stages the foot-plate of the stapes is ankylosed and there is a tendency for the spongy bone to become compact.
(6) In advanced cases, nerve deafness is added to the existing middle-ear deafness, giving the picture of a mixed middle-and inner-ear deafness.
(7) Otosclerosis is in some cases associated with fragility of the bones and blue sclerotics, and here it is of interest to note that the labyrinth capsule, like other bones and like the sclerotic, is of inesoblastic origin.
(8) Changes similar to those found in otosclerosis are present in the labyrinth capsule in ostitis fibrosa.
(II) VIEwS ABOUT OTOSCLEROSIS WHICH ARE NOT GENERALLY ACCEPTED.
(1) The disease is common. Gray has estimated that at least one person In every two hundred suffers from otosclerosis.
(2) Some cases which, on functional examination, give the tuning-fork reactions of nerve deafness are really cases of otosclerosis. This form of the disease is said to be markedly hereditary.
(3) That otosclerosis is associated with diseases of degenerative origin. Foci of otosclerosis have been found, on microscopic examination of the labyrinth, in cases of endemic and sporadic deaf-mutism, but the connexion, if any, between the two conditions is by no means clear. Hammerschlag regards otosclerosis, progressive nerve deafness and hereditary deaf-mutism as different manifestations of the same degenerative disease.
(4) That abnormalities of the endocrine glands are the main factors in the production of otosclerosis. It is true that changes in the labyrinth capsule similar to those in otosclerosis have been found in cretins, that Italian specialists find otosclerosis to be common in cases of osteomalacia, and that, according to some observers, the calcium content of the patients' blood is abnormal in otosclerosis. We have, however, a long way to go before we can definitely associate the disease with faulty action (malfunction) of one or more of the ductless glands. We may well be asked which gland is at fault. Is it the thyroid, the parathyroid, the pituitary, the suprarenal, or the ovary ?
Some may say that, as an investigation of otosclerosis is already taking place in America, we should leave the subject alone and await the transatlantic results. In 1923 I rbad a paper in New York, entitled " Plea for an International Investigation into Otosclerosis and allied forms of Deafness " (Laryngoscope, vol. xxxiii, p. 891).
No doubt for excellent reasons, American otologists have chosen to make their research a national rather than an international one. Competition is said to be good but, in my view, co-operation is better. However, if we cannot have an international investigation at least let us have a British national one, and perhaps the international research may come later.
SUGGESTED INVESTIGATIONS.
In the paper just referred to I suggested the following questions for investi- With what other diseases is it associated ? Is the hereditary factor in otosclerosis so important that the only way to obviate the disease is to advise against the marriage of otosclerotics, or at any rate to urge that no children should be born as the result of such a marriage ?
Koerner holds that otosclerosis is due to certain determinants in the germinal cells of the parents. He explains cases of otosclerosis with no apparent heredity by supposing that the disease has skipped some generations. With regard to otosclerosis Gray believes that at one end of the human scale there are individuals with no potentiality for the development of the affection, while at the other there are those in whom the potentialities are exceedingly strong.
TREATMENT. The treatment of otosclerosis may be directed to:
(a) The middle ear: (1) Inflation, bouginage, injections through the Eustachian tube, oto-massage, the use of fibrolysin, galvanism, ionic medication, radium, and X-rays. (2) Operative measures: mobilization of the ossicles, extraction of the stapes, 'finger surgery" in the nasopharynx, formation of a new opening in the bony wall of the lateral or posterior canal to replace the ankylosed oval window. (2) Removal of septic foci in the nmouth and phaiynx (teeth, tonsils), in the nose and sinuses or in the alimentary or genito-urinary tracts.
(d) Artificial aids to hearing are of course only palliative; among these may be included Eldred's apparatus, the Audotor.
The question is: Do any of these methods benefit the otosclerotic patient ? It is easy to understand that some specialists resent " doing nothing " in cases of otosclerosis. But surely we should refrain from carrying out a line of treatment which, after a fair trial, has been proved useless. Is it right to say to a patient with otosclerosis in one ear, that the nasal septum should be resected in order to prevent the deafress affecting the good ear? Is it good practice when the drumheads are perfectly normal and the Eustachian tubes open, to remove slight nasal irregularities? I understand that general surgeons have given up trephining the skulls of children suffering from microcephaly because they found that this operation was useless. Why should we not follow their example?
From the point of view of the morbid anatomy of the disease, house physicians and house surgeons in General and in Poor Law hospitals and in sanatoria, should be requested to note any cases of deafness under their charge and, with the permission of the Chief, to have the patients examined by an otologist. Then, if the case comes to autopsy, there would be a history of the ear trouble, notes of the condition of the ear and of the hearing. These data would make the subsequent microscopic examination of the temporal bones much more valuable.
From the clinical standpoint I believe that a small number of cases, say ten to twenty, thoroughly investigated by each school, would be of greater value than a large number imperfectly observed. Probably three or four years would be required in order to reach any conclusions. I suggest to you that this Section take steps through the Council of the Society to institute a national investigation of otosclerosis and that, for this purpose, a committee be formed representing the various hospitals and teaching schools. One school may have a keen biochemist who would be willing to collaborate, another an internist, an endocrinologist, a neurologist, a histologist, or a statistician. In some hospitals a team might be formed. A central committee, however, would be required to co-ordinate the work in order to avoid duplication. Probably it would be better, if you approve, to leave the matter in the hands of the Council of this Section for consideration and report.
Di8cus8ion.-Dr. J. KERR LOVE said it was difficult to know how to approach this subject, but investigation ought to be attempted. The proposed inquiry might begin by being too broad. Those who thought otosclerosis and congenital deafness might be associated, should begin by considering how a condition which was completed at birth might be associated with one which did not begin till the twentieth or even the thirtieth ysar. If both forms could be included in the inquiry, light might be thrown on each. He felt certain that an independent inquiry instituted in this country, and associated with Mr. Fraser, would not fall short of that undertaken in America. Sir WILLIAM MILLIGAN said he warmly sympathized with the project, but these schemes were apt to come to nothing because interest evaporated after a year or two. Very few people died from otosclerosis, but many died with other lesions in addition to otosclerosis. It would be of value if house-surgeons would make a point of reporting cases in which the patients, in addition to other lesions, had some form of deafness. A monetary gift, not a large sum, might be offered as an additional inducement and a slight recompense for their trouble. The sum of £5 might be offered for a report and for a pathological specimen. He did not see why a portion of the Norman Gamble Fund and of the fund provided by Lady Dalby should not be devoted to this object. He agreed that the inquiry should not be on a very broad basis; a certain number of hospitals, having large numbers of patients, should be selected as likely to provide the desirable material.
Sir JAMES DUNDAS-GRANT said that many years ago, when he first had cases of otosclerosis, he had been keenly disappointed that he could do nothing to remedy the deafness due to this cause. What he then found did most good in these cases was the administration of the compound decoction of aloes, which amounted to saying that there had been toxins present, and that they had to be cleared away. In any case this did more good than continuous inflation.
With regard to the association with parturition, changes were found by Ducrest in the skulls of women who had died in child-bed, and it was pointed out that there were little changes in the interior surface of the skull; there seemed to be an associ-ation of blood changes with bone changes like those of osteomalacia. That made one consider also the glands, especially the parathyroid. In a few of his cases there was a diminution of calcium content in one to an extraordinary extent.
With reference to an association with osteo-arthritis, there was a good deal of resemblance between the lesions of the two conditions. He once asked a house-surgeon to see if his osteoarthritis patients were deaf, and he said they were not. However, the speaker himself went over them with the tuning-fork, and found that nearly all of them gave Rinne negative.
He agreed that what was wanted was post-mortem examination of these cases.
He suggested that the national investigation recommended should be inaugurated by this Section.
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Mr. HERi3ERT TILLEY said that since the Edinburgh discussion on this subject he had been making inquiries at the hospital to which he was attached, and as a result he thought help might be given by a well-known biochemist at University College. He felt sure that otologists working alone would never discover the cause of otosclerosis. Also in the new Royal Ear Hospital, University College, there was an admirable silence chamber, probably the best in the world, and he did not doubt that it would be at the disposal of those who desired to test their cases under constant conditions.
There was a good deal to be said for Sir William Milligan's suggestion that some sort of reward should be offered to indirect workers. In his own hospital there would be no diffioulty in asking all the resident house physicians and surgeons to notify every case of deafness in the hospital and in getting the Registrar of the Royal Ear Hospital to collect these cases and have them examined by members of the Royal Ear Hospital Staff. Mr. Scott had referred to the question of appointing a registrar for the purpose, but he (the speaker) thought there should be many registrars from the different centres co-operating in this work.
Mr. J. F. O'MALLEY said he was anxious to see such a programme carried out. Those who had considered the subject had found that the number of cases of otosclerosis was greater than they had thought: also that the available range of treatment offered little hope. The limitations of the investigation would be considerable, and unless help was forthcoming much progress could not be expected. He hoped the idea would be supported by the whole Section.
Mr. NORMAN BARNETT said he thought the best material for the inquiry would be obtained from Union infirmaries as there the patients did not drift from one hospital to another.
The surgeon in one well-known infirmary had promised to secure post mortem the temporal bones of all patients who had suffered from deafness.
CASES AND SPECIMENS.
Three Cases of Chronic Suppurative Otitis Media on the Right (i.e., the exposed) Side of Motor Drivers. 
